A Gram-stain-negative, rod-shaped, motile bacterium, designated AER10
The genus is very important by a biotechnological view, because some strains of this genus are used for phenol degradation [3] , some can produce poly-b-hydroxybutyrate [7] . Besides some can tolerate heavy metals, which provides a probability of exploiting their role in bioremediation [5] . Members of this genus have been isolated from various environments, including soil, sediment, bioprocess residue water and industrial effluent [3] [4] [5] 7] . Due to the wide application of the genus Alcaligenes, it is becoming important to explore more habitats that have potential novel species of this group. In this context, we made an attempt to isolate more Alcaligenes-like strains from Ammodendron bifolium plant. During our study of the microbial diversity of Ammodendron bifolium located in the Takeermohuer desert of Xinjiang (44 01¢ N 80 43¢ E), China, one strain, designated AER10
T , was isolated from the roots of Ammodendron bifolium using Luria-Bertani (LB) agar. Morphological characteristics such as colony colour (yellow), shape (circular), texture (smooth) and microscopic characteristics, such as Gram staining (negative), shape (rod like) and motility (motile with peritrichous flagella) of strain AER10 T were similar to the genus Alcaligenes, so we performed 16S rRNA gene sequencing. The 16S rRNA gene sequence result of strain AER10 T suggests that it was close to the genus Alcaligenes (<98.5 %), which inspired us to identify its taxonomic position by performing phenotypic, chemotaxonomic and molecular characterization.
Strain AER10
T was isolated from surface-sterilized roots of Ammodendron bifolium. Our standard method was followed for the surface sterilization of roots [8, 9] . Following surface sterilization, the roots were ground with 9 ml sterilized water, and the homogenate (200 µl) was spread on LB agar medium and incubated for 2 weeks at 30 C. T were obtained from the German Collection of Microorganisms and Cell Cultures (DSMZ, Germany). All the reference strains selected were grown under the same culture conditions for subsequent comparative testing.
The genomic DNA extraction and PCR amplification of the 16S rRNA gene was performed as described by Li et al. [10] . An almost complete 16S rRNA gene sequence (1560 bp) of strain AER10
T was obtained and submitted to GenBank under the accession number KR967368. The full-length 16S rRNA gene sequence of AER10
T was compared with available sequences of cultured species at EzTaxon database (http:// www.ezbiocloud.net/; [11] ). Phylogenetic analysis was carried out using three tree-making algorithms, the neighbourjoining [12] , maximum-likelihood [13] and maximum-parsimony [14] methods, using the MEGA version 7.0 [15] after multiple alignments of sequences using CLUSTAL_X program [16] . Evolutionary distance matrices of phylogenetic trees were calculated according to Kimura's two-parameter model [17] . Bootstrap analysis was performed with 1000 replications [18] . The G+C content of the genomic DNA was determined by HPLC [19] using Escherichia coli DH5a as the reference strain. DNA-DNA relatedness was carried out by the fluorometric micro-well method [20, 21] at the optimal hybridization temperature (50 C).
The maximum-parsimony tree ( Fig. 1) showed that strain AER10 T formed a branch with members of the genus Alcaligenes, and the stability of the tree was further confirmed by neighbour-joining and maximum-likelihood trees (Figs S1 and S2, available in the online Supplementary Material). Phylogenetic analysis showed that the strain AER10 which were much lower than the cut-off point (70 %) for the delineation of genomic species [22] . Moreover, the genomic DNA G+C content of strain AER10
T was determined to be 53.3 mol%, which was within the range of the genus Alcaligenes [4, 5] .
The Gram reaction was determined by Gram staining as well as by the KOH-lysis test, as described by Smibert and Krieg [23] . The microscopic properties of strain AER10 T were observed by using light microscopy (BH-2; Olympus) and transmission electron microscopy (JEM-2100; JEOL). Growth at different temperatures (4, 10, 15, 20, 28, 30, 37, 40 , 45, 50, 55 and 60 C) and pH range (4.0-13.0, at intervals of 1.0 pH unit) was determined using LB broth. The pH was adjusted using the buffer system as described by Xu et al. [24] . The NaCl tolerance (up to 10 %, w/v, with an interval of 0.5 % unit) was tested using LB medium.
Utilization of carbon sources was tested using the Biolog GEN III MicroPlate according to the manufacturer's instructions. Oxidase activity was identified by the oxidation of tetramethyl-p-phenylenediamine [25] . Catalase activity was detected by assessing the production of bubbles on addition of a drop of 3 % (v/v) H 2 O 2 . Hydrogen sulfide production, hydrolysis of cellulose, gelatin, starch and Tweens (20, 40, 60 and 80), and milk coagulation and peptonization were performed as described by Gonzalez et al. [26] . Other enzyme activities were determined by using the API ZYM kit (BioM erieux).
T was Gram-stain-negative and rod shaped. The cells were motile via peritrichous flagella (see Fig. S3 ). Colonies were pale yellow in colour, circular, low convex and smooth. Older colonies spread with irregular edges on LB medium. Growth occurred at 10-45 C (optimum growth at 30 C) and at pH 5-9 (optimum growth at pH 7.0). The NaCl tolerance was up to 10 % (w/v) with optimal growth at 0-0.5 % NaCl (w/v). The strain AER10
T was positive for catalase and oxidase but negative for gelatin, and the results were similar to those of A. aquatilis [4] . Positive for milk peptonization but negative for milk coagulation. The hydrolysis of starch, urea, cellulose, Tweens (20, 40, 60 and 80) and hydrogen sulfide production was negative. In the API ZYM system, strain AER10
T was positive for lipase (C14), which was similar to that of A. faecalis subsp. phenolicus, A. faecalis subsp. parafaecalis and A. aquatilis, but different (negative) from A. faecalis subsp. faecalis. Strain AER10
T was positive for a-chymotrypsin, which was in contrast with A. faecalis subsp. parafaecalis.
Details of characters between strain AER10
T and the most closely related strains are shown in Table 1 . The respiratory quinones were extracted and purified as described by Collins et al. [27] and analysed by HPLC [28] . Polar lipids were extracted as described by Minnikin et al. [29] and identified by two-dimensional TLC [30] . The biomass for fatty acid analysis was harvested from trypticase soy broth (TSB; Difco) at 30 C when the population quantity was half the maximum value. Cellular fatty acid analysis was performed by using the microbial identification system (Sherlock version 6.1; MIDI database: TSBA6) [31] . The quinone system of strain AER10
T was ubiquinone Q-8, which was consistent in the genus Alcaligenes [5, 7] . The major fatty acids were summed feature 8 (C 18 : 1 !7c, 25 %), C 16 : 0 (24.2 %), summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c, 19.3 %) and cyclo-C 17 : 0 (10.5 %). The detailed fatty acid profile of the strain is given in Table S1 . The fatty acid profile of strain AER10
T was consistent with members of the genus Alcaligenes (Table S1) ; however, variations in their values clearly distinguish strain AER10
T from the other Alcaligenes species.
The polar lipid profile of strain AER10
T consisted of diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylserine, two unidentified aminolipids and five unknown polar lipids (Fig. S4) . The polar lipid profile of strain AER10
T was consistent with other members of the genus Alcaligenes; however, there was variation in the numbers of aminolipids and unknown polar lipids [5] , which differentiates it from the other Alcaligenes species.
Thus, based on the above phenotypic, chemotaxonomic and molecular characterizations, the strain AER10
T represents a novel species of the genus Alcaligenes, for which the name Alcaligenes endophyticus sp. nov. is proposed.
DESCRIPTION OF ALCALIGENES ENDOPHYTICUS SP. NOV.
Alcaligenes endophyticus (en.do.phy¢ti.cus. Gr. pref. endo within; Gr. neutr. n. phyton plant; N.L. adj. endophyticus within plant, pertaining to the isolation from plant roots).
Bordetella petrii DSM 12804 T (AM902716)
Candidimonas nitroreducens SC-089 T (FN556191)
Candidimonas humi SC-092 T (FN556192)
Alcaligenaceae bacterium YC06271 T (FJ791048)
Candidimonas bauzanensis BZ59 T (GQ246953)
Parapusillimonas granuli Ch07 T (DQ466075)
Eoetvoesia caeni PB3-7B T (FJ948170)
Pusillimonas noertemannii BN9 T (AY695828)
Pusillimonas soli MJ07 T (GQ241322)
Pusillimonas harenae B201 T (GQ232740)
Pusillimonas ginsengisoli DCY25 T (EF672088)
Castellaniella defragrans 54Pin T (AJ005447)
Castellaniella denitrificans NKNTAU T (U82826)

Castellaniella hirudinis E103 T (JQ319891)
Castellaniella ginsengisoli DCY36 T (EU873313)
Alicaligenes endophyticus DSM 100498 T (KCTC42688)
Alcaligenes pakistanensis NCCP-650 T (AB920828)
Alcaligenes aquatilis LMG 22996 T (JX986974)
Alcaligenes faecalis subsp. parafaecalis G T (AJ242986)
Alcaligenes faecalis subsp. Cells are Gram-stain-negative, rod shaped and motile with peritrichous flagella. Colonies are pale yellow in colour, circular, low convex and smooth. Older colonies spread with irregular edges on LB medium. Grows at 10-45 C, pH 5.0-9.0, and can tolerate up to 10 % (w/v) NaCl. Catalase, milk peptonization, nitrate reduction and oxidase are positive. Hydrogen sulfide production, hydrolysis of gelatin, milk coagulation, starch, Tweens (20, 40, 60, 80 ) and urease are negative. According to the API ZYM system, positive for acid phosphatase, alkaline phosphatase, cystine arylamidase, esterase (C4), esterase lipase (C8), leucine arylamidase, lipase (C14), naphthol-AS-BI-phosphohydrolase, trypsin, valine arylamidase and a-chymotrypsin while negative for N-acetyl-b-glucosaminidase, a-fucosidase, a-galactosidase, a-glucosidase, a-mannosidase, b-galactosidase, b-glucosidase and b-glucuronidase. In the Biolog GN III system, the following reactions are positive: acetic acid, aztreonam, citric acid, lincomycin, propionic acid, rifamycin SV, 1 % sodium lactate, tetrazolium blue, tetrazolium violet, Lglutamic acid, L-lactic acid, L-malic acid, a-hydroxybutyric acid, a-ketoglutaric acid, b-hydroxy-DL-butyric acid, g-aminobutyric acid, acetoacetic acid, glucuronamide, methyl pyruvate, pectin, D-galacturonic acid, D-gluconic acid, D-glucuronic acid, D-saccharic acid, L-fucose, L-galactonic acid, 
